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g AUXILIARY DEVICE FOR OPERATING M-DOC SERIES FLASH 
j§ MEMORY 

AND NON-X86 SYSTEM PROCESSOR IN SYNCHRONISM 

BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention 

The present invention relates to auxiliary devices and, more particularly, 
to an auxiliary device for operating M-DOC (Disk-On-Chip Millennium) 
series flash memory and non-X86 system processor in synchronism. 
2. Description of Related Art 

10 Flash memory devices produced by M-System Company, Ltd. are 

widely employed in various embedded systems, telecommunications and 
the Internet. Among these products, M-DOC series flash memory is widely 
employed in portable information devices. Conventionally, CPUs (central 
processing units) of such portable information devices are non-X86 system 

15 processors (e.g., Intel CPU SA1110). A timing diagram of the Intel CPU 
SA1110 and M-DOC series flash memory is shown in FIG. 1. In a time 
period between tl and t3 both OE (output enable) pin and CS (chip select) 
pin of the CPU are enabled. Al to A25 are address buses of the CPU. In a 
time period between tl and t2, CPU reads data. Data read in a time period 

20 between t2 and t3 by CPU depends on the change of AO signal since 1 CSO is 
at a low level. M-DOC series flash memory is thus unable to act as a power 
on memory because M-DOC series flash memory does not work in 
synchronism with non-X86 system processor. Hence, a need for 
improvement exists. 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide an auxiliary device for 
operating M-DOC series flash memory and non-X86 system processor in 
synchronism so that M-DOC series flash memory can be used as both a 
5 power on memory and a typical memory. 

To achieve the above and other objects, the present invention provides 
an auxiliary device for operating both an M-DOC series flash memory and a 
non-X86 system processor in synchronism, comprising a first logic circuit 
enabled by a first address line of the non-X86 system processor for 
10 changing output thereof from a first level to a second level; a delay circuit 
for delaying the second level output of the first logic circuit a predetermined 
period of time prior to clearing the first logic circuit for changing output 
thereof from a second level to a first level; and a second logic circuit for 
performing a logical operation on the output of the first logic circuit and a 
1 5 CS pin of the non-X86 system processor prior to coupling to a CS pin of the 
M-DOC series flash memory. 

Other objects, advantages, and novel features of the present invention 
will become more apparent from the detailed description when taken in 
conjunction with the accompanying drawings. 
20 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a timing diagram of conventional M-DOC series flash 
memory and non-X86 system processor; 

FIG. 2 is a circuit diagram of an auxiliary device according to the 
present invention; 



FIG. 3 schematically depicts the connections of the auxiliary device 
according to the present invention; and 

FIG. 4 is a timing diagram of the auxiliary device operated in 
synchronism with both the M-DOC series flash memory and the non-X86 

5 system processor according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

With reference to FIG. 2, there is shown an auxiliary device for 
operating both M-DOC series flash memory and non-X86 system processor 
in synchronism in accordance with the present invention. The auxiliary 

10 device comprises a first logic circuit 11, a delay circuit 12, and a second 
logic circuit 13. Each component will be described in detail below. An input 
of the first logic circuit 1 1 is a first address line of the non-X86 system 
processor and an output thereof is coupled to inputs of the delay circuit 12 
and the second logic circuit 13 respectively. An inverted output of the delay 

1 5 circuit 12 is coupled to the first logic circuit 1 1 and a CLR (clear) pin itself 
respectively. Another input of the second logic circuit 13 is coupled to a CS 
pin of the non-X86 system processor. An output of the second logic circuit 
13 is coupled to a CS pin of the M-DOC series flash memory. 

With reference to FIG. 3, there is shown the connections of the auxiliary 

20 device. The first logic circuit 1 1 is implemented as a D flip-flop (D-FF) 121 
and is conducted by a first address line of the Intel CPU SA1 1 10 labeled by 
reference numeral 2. Such conduction is positive edge trigger. That is, the 
D-FF 121 is conducted to generate a high level output when the first address 
line changes from a low level to a high level. The delay circuit 12 comprises 
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a plurality D-FFs 121 each also being conducted by positive edge trigger. 
That is, a next second D-FF 12 1 is conducted by the first D-FF 121 when an 
input of the first D-FF 121 changes from a low level to a high level. In such 
a manner, an inverted output is generated by the last D-FF 121 with both the 
5 first logic circuit 11 and the delay circuit 12 cleared and an output of the 
first logic circuit 1 1 changed to a low level. As an end, the high level output 
of the first logic circuit 1 1 is delayed a predetermined period of time. The 
second logic circuit 13 is implemented as a logical OR gate 131. An input of 
the logical OR gate 13 1 is coupled to a CS pin of the Intel CPU SA1 1 10 and 

10 an output of the first logic circuit 11 respectively. The logical OR gate 131 
generates a high level output by performing a logical operation when an 
output of the first logic circuit 1 1 is at a high level. The high level output is 
then sent a CS pin of the M-DOC series flash memory. 

With reference to FIG. 4, a timing diagram of the auxiliary device is 

15 shown. In time point tl\ a CS pin and an OE pin of the Intel CPU SA1110 
are low levels and a first address line thereof is also a low level. In a time 
period between tl 1 and t2', data on a data bus is read. In a time point t2 f , the 
first logic circuit 1 1 is conducted to generate a high level output when the 
first address line changes from a low level to a high level. Next, the second 

20 logic circuit 13 generates a high level output by performing a logical 
operation. Also, a high level output of the first logic circuit 1 1 conducts the 
delay circuit 12. This delays the D-FFs 121a predetermined period of time 
prior to clearing both the first logic circuit 11 and the delay circuit 12 for 
changing output of the delay circuit 12 from a high level to a low level. This 
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is done in a time period between t2 f and t3\ In a time point t3 ! , a CS pin of 
the M-DOC series flash memory is enabled. As such, data can be 
continuously read until a time point t4 f is reached. 

In brief, the auxiliary device for operating both M-DOC series flash 
5 memory and non-X86 system processor in synchronism is embodied by 
' means of the first logic circuit 1 1, the delay circuit 12, and the second logic 

circuit 13 according to the present invention. Moreover, M-DOC series 
flash memory thus can be used as both a power on memory and a typical 
memory. 

10 Although the present invention has been explained in relation to its 

preferred embodiment, it is to be understood that many other possible 
modifications and variations can be made without departing from the spirit 
and scope of the present invention as hereinafter claimed.. 



